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(54) PRODUCTION OF TONER 

(57)Abstract: 

PURPOSE: To directly, easily and cost effectively produce toner compsns. have excellent dispersion stability 
and narrow GSD and are capable of controlling particle forms over a wide range. 

CONSTITUTION: A pigment dispersion composed of pigments and an ionic surfactant is produced in water. 
This pigment dispersion is sheared together with a polymer latex contg. a resin of a submicron size, the 
paired ionic surfactant having the charge polarity reverse from the charge polarity of this ionic surfactant 
and a nonionic surfactant to flocculate the particles formed of the pigments and the resin or to cause the 
hetero-solidification thereof, by which the compounded dispersion of a uniform solid content is formed. This 
compd. is agitated and heated to form electrostatically bonded floes. The floe particles are heated to a temp, 
higher than the glass transition temp, of the resin, by which the fused toner particles are formed. 
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[«H±©ftJffl^»] hi-- %M 

ifelciiL, i9^lci4MM©^ffi?r#-r5 hi— JU& 

©##tS*J8l^«l^ hi— ©SSttKififcHU 
825^, &£L<l±ft 1~&1 O/inKD^ftaa 
St, Wxti, a— /P*- • #V?*-eSlJ£L-T*5ll. 
16~U1. 3 0©*V^GSDt€r#i-5 hi— IBjfttfe 
tfM&fcftS. hi— Ha^ro^^s, 

?-fcSKU5^„ #£>*i;fc hi— fi, *7-7"nt^ 

B9©fc»na«L5 5. JlftW-fc^TIi, #3691 tt« 

«Jliffif*#J»SlXI4*ffifSIS»JP^J4:, -Ytf-H4Jrag 
tt#J£&)0. 0 1% («T, 1*K«*L*V^»#9M 

0. 0 1 nmfrt>m2 nm<DfcWE®&e>ffiffi$L?%:, 

^-ytt#ffiet£fflft 0 . 0 1 %~#& 1 0 %&U9M 
^-^tt^ffiffitt^J 0 %~$ 5 %S:^tp*«»t im® L 
TMLfc77-7^1^iS^L, r^icioT, 

-g\ jfclC, (a) 2 50 rpm~60 0rpmfftfrt 
5*\ XI4 (b) »§©Tg (#9*lE£iag) ©»4 
0tri>e>iRj5 < C.fc "JiS^ia*, »SL<liT g ©i2 0 

Xfi (c) **LfciS£-*9«\ fJx.ll, 20rpm~4 

0 0 r pmT?*«i-5wfcHJ:t)3[Hlfi3S:*nx.5 (wff 

, Xtt (d) mt^fifHfe«rftHftL^&«Kr 

1 0 MmOfta^ScST?, Wfll, *S&tWJD«I** 

tit,, mm&n%mci&<kLtcmM$L*e)Bmi*, mm 

ggfrotl »I©Tg*l) , «|ff>«m&tmMr 

y&?&i:'omzm$. t ). z<7>w%, ±t)*s-*hi— 

^J-fe© (*5<|g*ofc) ff^t^^, 

5 0 »mmW('S^L/c:«*ft:©»)5fetti4, ftt^WJIgT 
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tmm\z, hi—vrt-ommzte-tz. a^£^»± 
mt* r-ensrj omm^bmbi^mm^tmrni- 
Rtttta, mm<ot"( -fs zoft+m, t 

lo, BfcR~fcgfl;l,5 5. ft!l<£>j|ftMIC& 
i^Ttt, #fg§J3H ^feic^y tyyT'/v- (HELI 10 

OGEN BLUE ^^'-AtV^ (H 

OSTAPERM P I NK : iSH) <Dla%ffl&*'<l' 
if/W=i- r>A^ P7-f K [f-^V-A-B- 5 0 (SAN 
IZOL B- 5 0 : fgfl) ] CD#D£ Z/#ffigt£ 
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y (^f y h-r^ y xi* 20 

yy^-h-^ (PLIOTONE: fgfl) W*>, #y 

X.I4\ ^Dy^/>-^>f/t^f- (Brookenhaven N 
anosizer) T'SUS tfcff^¥^S^ 0 . 0 1~fi 
0. 5 /jmtfcSJ: 5 Kf'>'^>'f>'^/1' 
Jft^K-^MJ^A, Mx.fi, R (NEOGE 

N R : MM) X\t**?^ SC (iSjH) ©£d£7 = 
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WT'fcSo fJlTg (Tgi4^5 0"C~iKl8 0 

t^ffiffl-CfcS) Sr»5'C~#ll5 CCSx^i 5 KM 

o T ©J fp $ ftfc JBffi * #t 5 t Wrtfrf i wfr±^ 
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^itSfeibi:. Mill fck-ett#U -t Lt, hi- 
Hft^SrftflfcL-C, Mill ¥*&*««1IKT 1 ~ 1 2 

f8.£iitzhi--$t.*$:'fez>c\bfrx%z> c fJteh-i— 
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5^^X(41t^LT, Ft-Mf!Jv- m®RXf&M&3 

gWii-iDfi-rs (^fy/iv) , ^mtmm^<r>m 

in S *S $ ttfc ^ r y ^ SrtTo X , ifBr^j L* ^ 
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HjilSiui-5wt, M/Xli, 1 

5o hi—n s f-<oMmi l cmmi:^x.o^<oyTi'f- 
(tmMLtzm^ommmmw&xh v , ita«#tt?r 

l^g/lO^^lOg/lO^llitttSi, h 

L5^ 0 mmmmmc^-fz-myy? ?-(4, «r 
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bfw/h^V^^-- 4rSljt-t-5t % ^S«IK±, 1)5 0% 

m, L < 5 /i m© ^ t £ /h^&g© h # 
j& 1 . 3 0 , L < I4&J 1 . 16/5>^1. 2 5 ©£tl 

Lfc„ SblC. *%W<D hi— JgE^SSit^©*^!- 
iot, &3 W m^P>iK)7 (imO/J^V^WXO h 

■y— fl\ h-*--»m«fl.©*nS hy-HWj&^wi&fi 
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f±, IWttKI41ttStt©tttt*«r*r5#5^-0- 

:©12 7-§-#W©^7ffl3(C(4, &5*©*fia!li:ffiR 

fc, ^9ffi|W^5 0-5 5|tS(C(4, JUWMMB+fcT 

^L^fc^rt^lE«$tl-CV^„ *S#iT^4, 9 8 
3, 4 8 8-^<£$8iai, M-g-L5 2i*y-7-wM^(cj; 

5 h -y— (omwjmim^ s tit** u , -m l 

#fF(Dm 9 fflltCji, 1 ~ 1 0 0 , »|C 3 ~ 7 0 
ni'O^Ti4*B#W»4, 7 9 7, 3 3 9ffi«©i 
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IC, *S#Wm4, 5 5 8, 1 0 8^-MCIi flit© 

y^-c7)®3g*fe/5Sfeft^H-cv^5o tetfJiaai-aifcff 

SftLt, *H#WM3, 6 7 4, 7 3 6» \3\ 
|4, 1 3 7, 1 8 8 3-4*$RRtfR3& 5 , 0 6 6, 5 6 

[oo o 8] ^^(-IE« 
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:i©^l§©llfi»±, Itl2 0g/10^y<l5 0g/l 
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[0 0 10] #3&W©gl5«jl;j\ «x.«, «*ifc«**#1R 
ttXV»^GSD£*U lo, *M§;h/fcHP*>^ft» 
fcSftfc Ft-^fI^tt5IfeXIW7- h7— 

5-t(*&5„ 10 

[ooii] ttwozbtezB&ti. w-mni-wm^. 

%tm 1 u mfrbm 2 0 m m©KT% L < 1 » 

fcfct&l. 2*»6>*&1. 3, KKliill. 16i> 
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[0 0 1 2] #36W©$fe*3IftW:> 
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[0 0 14] #36W©£e>*51ttli, &<D*->v&± 
[0 0 1 5] *3§Sj3©^;rtt©&Wt!l©BWii, hi— 

*%w<DM#wizid^x, ft^ztitzmmxit^T-am 30 

*©ffl££tmiB]» iJBr^lBI&t/iJWfiSS, «f 
ffi©»»ii««)*5ftt^, «M54ht- SE^©»«©^-f 

[0 0 16] 

DJ©(I, 0!l;tif, 3 0 (REGAL 3 3 40 

0 : OJ:54*-^5y?, y?vi/T 

3-f? ] ) hVXIin-/?yB (RHODAMI 
NE B M©-aX!4ffl»a©*^i-<V1f> 

*t£il"3*£, i!)y^vy #y i-c^ y-fr-f 

Srffl^T^ftf *©ft, w©jg-£*«:, #y 
(xfuy-n-^-^iy-n-T^/H) , *°y 

80 ©£n#*figfeT-£. Kt^/w^-mv^*:/®?-?- so 
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m0. 0 1~^0. 5 Aim©$5H(*fc5) titi'7'y 

wmmmitn'pmzZ'ox, mmw.^ tmmwFt<o 

HI. 09*. tf, W^T g J;i9t4 0 < C^5 3 5 < CfiV«ir 
anBLfcas^ *««j«^»«rfflv^-c 2 5 0-5 0 0 r 

frtzZmmZ&U f-^X^o. 5/im-»10jni 
0(6H-e*5»«ft«tc3cSLfc^fcffSr^1-5. §l 
#^T, »JigTg£igx.5, 09x.li, IIbT g =fc 9 5 

~5 ox:M^&&xmmLx, mmkmPtUTtzMit 

r hW>5)*tl^fc5^i(0 h7— 

ytffiShfc%LM8k (Aeromatic fluidbed dryer ) , 7 
U-XK7^t- , Xli, ^XU-K5 

-f-r— (7 7-W-S^i) fMLTKiL, r©£ 

[0 0 17] *%wn%mn, mmtWfabtr&tsY 
*^5MS*«r7K4'-C»36L, (ii) BUfBaS^^frSr, 

ffl t »©*#ffiit^w-r yf>v£Rmftm\Rifi¥ 

^^5tt©^H©»mftW(^^Lfc hi— f--rx©« 
**tr»lirt-5*N (iii) (b) (WiESW^JP 

tZ>i\ (iii) (c) HUfBiE^ftlCigJPB#P^©|5 

AfrSrfM-f^.d\ XI4, (iii) (d) SufBE^fell* 
fctt^SrJBfifcU (iv) ^*^«(r^tfc«*fr&^ 
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Jig©Tgl25 0T>-8 OXwmmX'hZ) ic, ^30^ 

*§t*u (v) mmhi—%L?z, ^iiicto-t, *t 

#ffi&tt&ia>P>#S£U ^LT, (vi) fuIEhT— 

x-mf$.ztiizm®ftmftz*<px~mmu an mmm 
*«.Rtf#>r * yft#ffi&t£#J t?A Kffi « $ ftfc # y 

«*L> (iii) (a) S(rSE»»r*Srin^fcE-g-*S:»tt 
-fX©«*#S:Jgj*-r5A\ Xli, (iii) (b) fflfEIE 

&mz.z b^mmjizmTLX, »m%.mz%&\^ 

ii) (c) frlBE^«J^Jn»L*ise>ii)H5«it»Wf*Sr 
2)P;iT, I*Lfc71/-^t©t^MU (iv) B 

fefcfeU (v) IIEFt- SilKioT, * 

[0018] *mw<DM#M&, MToxn* 
fsti hi--m.!$M<Dmmu&$:f;tto bp*>, ( i ) mm 

ft#*fr&**-ci«tu (ii) mmmnttmftz, ¥ 

#»t)£ffMU (iii) (a) fJffiHiW^^P^fcie^ 
11, (iii) (b) fulESE^i-ISK^^n^T, ft**, 

is, (iii) ( c ) mmmftmzmmLtetfbmwrtizM 

tlx, 7^^©IILfc8?eML, (iv) urn 
[ooi9] £ibtc N A*«('*JV^T*«Mii, J^Tro 
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(i W^tt»MS^£, 
*%cD, !)— #/W3 3 0tf>#D#;fr— tfy?y y? y 

Ett^bA#BTt6'Sf-= % /-^B - 5 0 XliT/K* y /P 
^•$*/WX (Alkaril Chemicals ) #.frh X^lWi 5 
(MIRAPOLlBI) Oi^iv'T/W 

^•^ffffiettSUSr*©»0. 5~*Si2S*%£tKjct!HE 
^tt-, 7^^> /Ky hp^Xil, -fTJ (IK 

io a) **5?^n t -©*i#i«iWf*^<-r *£ffl^-c, 

& 3 0 0 0 mfc/ft-Pi 1 0 0 0 0 m&/ft<D* fc°- K 

z^-rzmwmzm^x, %m-z>^t, an tute-r 
^r^yi^-H , 7°y^-h-^xii*°y 

t, *('*tLTi^0. 5~jj$)24fi 

%<o Kx^/HfcBl-t h y <7^, K7'>/i"<yfy^^* 
ygl, Xi4^^> R©«fc5*T=;*->Jl«l4SiJ© 

(GAF Chemical Company) frb A^ ^SWi^i 
CA897 (IGEPAL CA897: iSM) ©£n# 

(cJp^l, - - tRtHfitt^-rfcJcttE^fctfiaB 0 ~» 8 
0 cd $D t # * 4 *T3b*-C#£ L . mm 77^ 
^fe^O^¥^Si±^0. l-JK)3/*mtf*>!J, r 

jicioT, «ft, itm©JWffls.u ; OTg^^^xi i 

-^xn^HSr^r L ; (iii) HuEE^fe^TRT?, 7kt» 
30 @JF^S^^5 0 1 5M*%(C/£5*-C*rfl?L ; 

av) ^bfitzm^mi^m^-f^y^-ry ^ybn 

vxii, I KA*^^7--fif-©^^*55»f^^M^ 
^fflv^r, 1)3 0 0 oiite/^~^i 0 0 0 0 0^/5? 
co^ t- kt% M i ^M~)Ki i 2 05>W^fffk1-5^\ 
Xtt, *-;^7y y^Sr^-f 5«#»Srfflv^T, 10 
0-4 0 0 HJte/^CO^. t°- KT\ 2 B#^~ 6 4 B#ra*D 

mtlX, 777niMt©ME^ttit, $ 

P)^*««llj*»%fflV>-C 2 5 0~5 0 0 r pmT* 

■rz>*\ xit, mats, mmr gz.'ot>2ox:frtD5°c 

40 &\ 3 5t:~5 0 c CcO?agiCjpfiL^^f 3s 

Wt^bt\ Xi±, ^Jxli, »2 0~iKl4 0 0 r pmfl 

T g £ 19 t 2 0'C^f>5'Cev^}aaiCj!lPfiL^?3, $ 

5 u m^m 1 5 n m<o®m.%mz£feLrzmm#zm& 

t; (v) xfyT" (iv) X'Bf&LlzmMfrZgmtZ 

fflStt»JS:*©iR)0. 5~*t)5fi*%SsSpL, #m^W 
C^Lfc«^tf5rfi6 0'C^9 5=0(^6 0^p H T 
50 ~i&6 0 l-kfcfljtaf&b-t, 3-^^-7J^y^ 
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-x~mi£Ltz¥-*%®.mm 3 » m~~m 20 » m<oxh 

9, &ft¥#)-t4XftWmi. 2~&1. 3T*fet), 
f-'fX^Siifctt^-Sr^fifcU ; J&LT, (vi) h^- f- 

*Q#J Sftfc h 1 1 1 iB^-r 5;tt:iot 10 

~ja< (aeros i l s : &mMm xi±->y*. m. 

mmm-i, h-r-vmo. i~»ioi 

[0 0 2 0] BJtf#»fcfc#5-o©#acW: % fUffl^n 
zm&oMmz&ft-tz r t tufts, v>< o^©«-!|(c*5 

frtSTK -/yyyy 7 0 Og^ig^a^ (Bran 

son 700 sonicator ) CDiD^fiBtrffl^Tig^igfeStC 

fit k U\ 
[0 0 2 1 ] *ft:fifSli*5V^T, *3PJt4, »JWSixfc«c 

s^frkotciig-fs : bp*>, ( i ) mm, 

«*HMfc***f»Trf|jftU, (ii) fuEM^ftftt:. 

liXli^rnll^, *&l)^ffiffittffl + t^-ft 
l»^»?:MU (iii) (a) tufSwif^^Px. 

(i, (iii) (b) itrffi^Wr^SriDifeE-g"**, 

Ltz h-r- w z<Dmm#zM&.-r5i)\ xtt. aw 
(c) mmE.&mzmtommoMWitiztoz.x, 
M£Lfz»mHmcfa£Ltzmm»zmf$.i-z>t)\ x 
(4, (iii) (d) mmz&mzmmLtetfibMmjjzm 
tlx, y^-?tkmmoMMLtz$L?*&i$.L, (i 

g iH5lC~5 0tSHa$ (»Tg|j:5 0t~ 50 
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8 oicro^H-c-fc?)) mmu msfamm. m®%. 

\z£fex% J&m.kGMfthi—%L*Zhtzt>U (v) 
tfJfH h-*— sft^fc, 5ii{cioT, *a»e>#fiu (v 
i) Mfih^- S^€r, ft**-*. 
[0 0 2 2] **lW©*ffi{cota*?^ix5«fjJMtL< 

tetfy-r-tDmii'Jitontf y-r— , 0a*.tf, tfy 
u-v-^^v?^^) . #y c^-^f-A*^^-:/ 

» , #y (o-^wf^-y^^iy) , #y 

^^^yi/-F-7'^^iy) , #y (yntvu^^^ 
yi^-b-y^^v) , *fy {-7=f->v* 9 9 y u— h 

» , *°y (i^r^y v-h-^^^v) , #y 
(7°n tvwr^ y v- v-y? , #y (:/f-A 
r^Dw-h-^v'xy) , #y r y? 0 

L'V) , ^y , 
^y (^?-^f;wfi/y->fy/i/y) , ^y ( 0 
-yf/wfuy-^y/uy) , ^y (^^a^^^ 
y u- yy'uy) , #y ^ ^ y h 

-^fyyuy) , ^y (yn tvw^ ^ ^ y h — ry 
yi^y) , #y (7'fw??5i/-h->fy7'y 

, *°y (^f/vT^ywh-'fyyi/y) , ^y 
(rr^/wr^ y h--r yyyy) , ^y (Xntvu 
r^yw-h — rvyi^y) , #y (^t^du- 
F-^yyuy) , St/, #y Ufi/y-y^-yiy 

— t ^ y ass) , *°y 

yABS) ro$D#^-7KyT-, /yMt- (Goodyea 
r) tt^e>A#L5 57 p y^-h-> (PLIOTON 

E:^S) . ^y^u^-yu^^u-h, ^yyn 
fyy-r 1^7^? v— h N #!)7*fwy-fv7^- 
Hyf-wy-ri/y^ w— ^y^^-->i/> 
-ri'7?i/-K # y ^7°^ uy-fi/7^ 
*!)t^?yy-fu7?y-h 1 *°y5^h (pol 

YLITE :iS) [y-ffc*-AK- ^5*A-^> 

y— y 3 y?i (Reichhold Chemical Inc. ) ] , 
777 h*-/l< (PLASTHALL : j&M) [a— J* 

• T y K • /n— (Rohm &Hass) ] , 1M (CY 
GAL [T^ y 7J^ • KI±(American 

Cyanamide)] , 77^3 (ARMCO:jSS) [TyA 
=r • n^/jfi/j/ htt(Armco Composites)] , ±y^-yy 
X (CELANEX:iI) (t7=-X.iy^(C 
elanese Eng)] , ^-T-T-^h (R YN I T E : j&lf) 

[xa^VtttDuPont)] , (STYPOL : 

ft*) -fetMftMlctxfyyT^!) 

^fyy7^-yxy, ^fuy^?^!Ji/-F 
tL<!4^y3iX7 i /i.tL5 5S^^n5Wl4, fJx 
li\ h Lift 8 5 mm%~® 9 8 21% co J; 5 4 
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[0023] *mw(Diim^zmR£ti%mmimii 

^ y v — ? ^ >f yr/i^sirajwusc* 

y^Bt ^^^y^n, r^y^TSK, ^^y^r 
^ k, v ? T/w^/wtL<fih yr/v^/vr^ y/^r^ k io 

tl<(^^^ U/i'TS KOlM7^^^APy 

©*ttM-&{wnBt » Ltt o . i -#sj i o 

^Sr»Jfi-r5»^tt, #lx.ff, K^*^*- A- (l~ 
10%) XttE*^3R©J:5*^Oig«»»»Jt)*li 
l~JKll 0%©ft#*S**"«Wli-5ri:3»"e*5. » 
0. 0 1 — *?j 3 MmOaflitt^-SrWSfcfetDlfeO^jfe 20 
fci;Uf*H#ffF^3, 6 7 4, 7 3 6^ 

1921, l 6 5#t©t©J:5**y^-J8W*/MB 

I5)l-ft25 * t < ttftl 1-IS15 

5 5#fe»t>L<ttilfttty-^3 3 0 (SAM 

AO , !i^>6 6 0 (SAffiS) , !J-^4 0 0 30 

*V3 3 0R (SftiMK) s y-#;>6 6 0R (Sftffi 
A— L 6 9 0 0 (jSflO , D 6 8 4 0 (j&ffi) , D 7 0 

so (mm) s D7020 mm) , ^?^*>f^ 

/U— (PYLAM OIL BLUE:jS|) /M7^ 
^/W^n- (ffiR) N #-^{r-5yf7yK*y 40 
a*~— (Paul Uhlich & Company ) A¥L 5 5 t'^ 
(PIGMENT BLUE 1 : ffi 

tfU—i/ a y (Dominion Color Corporation Ltd.) 
tA^l35E. D. h/K^UyK (E . D. TO 
LUIDINE RED: ffiflg) SU^V^y KC (B 
ON RED C : ffiflQ , //^-^xp-FGL 
(NOVAperm YELLOW F G L : [SfiC) % 50 



W¥7-l 4 6 5 8 8 
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SI) , ^f-7^f^^Vf^ ; t-X?i (E. L.DuPont de 
Nemours & Company ) ^?)A¥l5 5f ^^T^^f ^ 
if>^ (CINQUASIA MAGENTA : 

itjzzu-mwx-hZo ^>9m%<om\t, mil ft, 
2, 9-^^-i**t^y Kyw*7^yf 

y9*X\ CI 6 0 7 1 0 C I *f 4 7s/<—X Wy Y 

1 5i:UiS^57yh7^/yM> *7->r> 

s ry9X~£* C I 2 6 0 5 0, CI V/WO- Mxy Kl 
9 t LT«3e*ix5T^!ft»««:*tr«»i: LTil^L 

i/)V7,)VfcT^ K) 7^ny7^yt #7 — O'fy 
^^T\ CI 74 1 6 0 CI tf^7 yh7Vwi LT 

1st y 9 XT? * C I 6 9 8 1 0 s ^^^t^/^X- 

2 1 3 7 t LTgSJjl57y h5-fe^/W-**^tP 

fcWttTfi, i;7y7^Mxp- 3, 3-v^p 
n^<y^7y7t hTir hT— ]) Kg, #9 — O^fy 
^*T% CI 1 2 7 0 0, CI y/K^h>fin-l 6 

^n^-foin— (Foron yellow) , CIt>7/n- 
XM^p-3 3^ Fn7x^7;^/^y7; 
H\ 2, 5-^ F^>-4-^y7^y F 
^7y-4 > -^nn-2, 5-S^h*W-fch7 
irhT^y K&U^— h-f^n-FGL#£*gtf 

*tf, htH:#L«l-»6 5Ii%, #*L<J4tt 
[0024] ht-BSe>i:ffilitf, T/l^/l^y 

^/NP^ytt, mkm&, *H#fF||3, 9 4 4, 
4 9 3f ;|4, 0 0 7, 2 9 3f ;|4, 0 7 9, 0 
14f ;|4, 3 9 4, 4 3 0*M«4, 5 6 0, 6 
35f (rtbJl^^Ty/Wv 5 ^ f^r^^^A^f 

0. l-5»»%©*»*^T^tf^i:t)-C*5o 

[0 0 2 5] &MtfcfflfcX, Mx.lt, 0. 1-1^251 

(Rhone-Poulenac) ^M^'-;VCA-2 10 (S® 
ffiff) > ^^-/VCA-5 2 0 (SftAfll) > -Yy^ 
-/VCA- 7 2 0 (SAi&fll) , >f^-;vco-8 9 

0 , ^^/VCO-2 10 (SSffi 

80 , 7y^n^^ 8 9 0 (SSKS) ftiffcLTA 
^1^^7/^-7x7^^^ (xfuyt^r 
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[oo2 6] T~*>ftmiatim<DMiZMz.tz, ft-> 

/^^hy^A (SDS) , Kfv'MyfVXW 
T;UKy-7^tt (Aldrich ) *>f>A#L5 5 

0. 0 1~*?J1 0fiS%, #4L<I4*5J0. l~*?)5fi 

[0027] *%®<Dhi— RCVjUstcotWRistiZ 
yr^Ty^^^n^-f k, y^V/^Y])^^- 

■fe^vufy ^i)a^b^ k, c. 2 , c« , Cn by 

jJaL^vwry^^i^ny-f K, 7VP7J y A- • ^ $ # 
L 5 (ffiffl) (ttft^yif/Uas^A) ft 

if, ^Wc^P>(DgB-a-%iSr^-rs„ rcD^ffiffittSiJ 
14, fctxtfTkl-StUSjO. i~iKj5S*%©J;5*a 

L<(4^0. 5~^2CDffifflT:-fe5 0 
[0 0 2 8] M^iC^O L-C«*t?#fctLfc«S^^- 

y s^ttfl>ibA#L5 5Ttr^>it K»f>A¥L 
5 5**yvR (ffig) , Wysc (ffiflQ ft if© 

(4, 0iJx.(f, ^y ^-dfv/if-ix^-fe^/^-T- 

afyyi-^f/n- r/K tf?y ^-dr^^wv^-^f- 
;i'7i-;n-7/i' > *°y i^ytW/n- 
x/K ^iit+yifyyy^y^y^^y-f, 
*?y ^-yifwy777 y a-^— tvk *° y 

fuy;^7i-;H-7/K p— 5? • /—y^i^ 

a- 5 2 0 (mmmm) , (s 
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^-/VCO-7 2 0 (g&iffifliO , ^f^^CO-2 

90 (&m&m , cssis 

7^^8 9 7 (SiMO tLTA^L^^T^ 
= ;V7;V3-;K 7$ }) T ■? ] ) /I'M, J-fn—T,, pi^/U 

10 -x©<t5ft*-f^->-s!#ffijStt^e)S*?-r5rtfe 

0. 0 1-151011%, KKlfflO. 5~#?J5S 

[0 0 2 9] itiftKlitiofl: h 
JnL5 5JM;Dn#JI4«£i4, &JRi£, J?gJteg?©&JS 
^ np^Ffty^, **ie>©»-g-!»ftif<S:££U 
20 ^ft^»#J!4-fl£(::ftO. l~ll2il%Olf#fi 

c:fti::o^T(4#n#!?^3, 590, 000 

-^•;^3, 7 2 0, 6 1 7f ;I3, 6 5 5, 3 7 4f 
RTf%3, 9 8 3, 0 4 5 ^-5r#figi-5 C t dSTf So 

tmmmixyT }) ym&RXfy? y*r (Degussa ) 

&J>6Af L557idv'^R9 7 2 (AEROSIL 
R 9 7 2 : Sftj&ffi) £&^U ^©ftt4 0. 1~2 

30 Tft5. 

[0 0 3 0] HtUtUUMtoil, *»M©*ifet J: D#b 
^fc b-y— Sr«|x.tf, S?> ft, hftf (*S# 

fF^4, 9 3 7, 1 6 6fMf4, 9 3 5, 3 2 6 
#JS) ©«E«4nfc*+5ir«rfl*t*«IAtf, «)2~ 

*5 8 % h -f - jgs ©^ © * -t y -tm^ t m& l t ^ 

[0 0 3 1 ] &.T<wMMm I Wiiil h^-fir-f-ro^ 

40 [0 0 3 2] 

m$Y^mm : SiLfclfl-PV 77XF7*^- {PV 
FAST BLUE:BI) 1 3 g k 7J^^-y#ffiS 

B-50 (SANIZOL B-50: 

mm)] 5. 8 5 g t£7k4 o o gfc***7 r n-y* 

[0 0 3 3] Xfuy/y^yUT? y U- h/T^ y/w 

so i? (8 2/1 8/2gp) irTie©iP< ^-r^-v/r-^- 
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>RWlS&Mim {.**>f^ R (NEOGEN R: 
iSS) /-f f'^—fr CA897 (IGEPAL CA 

8 9 7 :jano , 3%] ^xmm&-rz>z\ tiaot 

^/VT ? y h 4 8 g , 7^!JM8gM Kr * V 
tv i 2 g £ Kr^/^^v^/P^^^-f Ml ^ 
A ; T^VffEeffiffl R % SttfS5>6 0 

9g, /Xy ^-dr->3i^l/yy=/P7^ = 

7 (Ml) , 7 0%Stt] 8. 6 gRVmfiiiMTye- 10 
!7 J* : W^J4 gfc»iHtfc6 00ml <OBM*>*b 
*B£Lfc 0 '&t=tl1t%{kVo*, 7 0t:T-8B#ra 

M-tZft-oit. mbiitzyT ytMH.4 0%omM®)$: 

g», T^-^ytt»©DSCT'SiJSLfctr55 3. 1 
c C-efci9, ta-I/yMyi-K (Hewlett Packard 

) tt$8WGPC{Cj;oTft^§jlfc^*li, Mw = 

20000MMn = 5800fi)ofc„ ^i>tt 
(Pen Kem Inc.) %(D U—f— i?— ? (Laser Zee 
Meter ) TilJSLfc (f-^#fyi't/V) 20 

(4-8 OmVffcofc, 7'v yf/s— -<^B 1-9 0^ 
— 7V ?/WV f-^fif— (Brookenhaven BI-90 Particl 
e Nanosizer ) SrfflV>TS0^Lfc7X y ? ^(O^Wit 

16 3t/^^T*iot MffByxs'^^tr, Hit 

[oo3 4] h-f—vjx'mT-omm: 

MMLtz%L?<DM& : f-=y-/P B-50§r5. 85 
gM^^*4 0 0 gtl:MLfcPV 7r*h 
^W— 13g^ BU IE 7T7 ? * 6 5 0 g b HBflC, flfc 
^^-^7K6 0 0 gOAofcSD4 lMWMW^U^'P 30 

t£ffl*©®ft#ttfcfc«\ lOOOOrpmtfUESil 

JWWfctSNlUfcRftlfcf^U 40 0 rpmf« 
ffbft^b, 3 0131^9, 3 5X:xMM&&tz. =« 

-/w* * 9 y ? -- eai£ (ommmTom <o 

Xhifz : ¥-®#®M& (GDS=1. 26) 4. 7a 

m 0 z\frbn*<DBm*&b*5<Dm\z.m®.Lx^tz m 40 
1 (Dmwm^M 1 #,i) „ 

[0 0 3 5] SlLfce?©i^-6 5t3S|f a lroI 

fc. K^Lfch-J— &^£#fc 0 r-^Ha^fcffl* (5 
Ot) 5rfflV N T5iilc ioTffiif-L, 7!)-XK5^ft 
-"TttHILfc. #6>nfch"t-^l4, #y Ufwy 
-3-^/^!Ju-f-3-7?!);Vl) (9 5 

%) st;i/ry«fi (h-f— ro5S4%) a»&4it>© 

Xholz. ftj&Lfc h-t-e-7-©lR*!4 9 8%-Cfeo 50 
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fc. fflht- W©fl^iSiffSM (SE 
M) £ffll^T«*l,fc 0 SEMjmm&M\Ziji£tl1t1gL 

[0 0 3 6] HK01JII 

: L tzmn P V 7 r * r y*- (ffi 
S) 13g t*^^-y#ffiffittfflT/W^/^yv ? /U^p< 
WV^^A^o?^ K (t^Z-A' B-50 

(|S«) ] 5. 8 5gi^*4 0 0 gftItt7 , D- 

[0037] uy/T'f/i-r^ y h/r^ y^ 

H (8 2/1 8/2$) *TEO*D<#>f^-y/T=d- 

y-#ffiffit3«« (^t^^ R (ffi*) /-f 
CA8 9 7 (ffiffi) , 3%) ttlLftl^t5:t!l 

2 g . /^VW7 ^PV-h48 gl T^y/Ui?8g SI/ 

Kr^^f-^— /H 2 g £ Kf^-Ofyx/P^yl 
j£#6 o%Sr-£W*-5) 9g, *U^->ifi/y/ = 

^ 8 9 7 (ffiffi) , 7 0 %mm 8 . 6 g &tfiiBigfc 
7y^?A : mi£M4 s%mmi.tz6 0 0ml 
ty*iI^Lt. R?L^4fcSr, 7 0 c Ct:-8B# 

raa-g-^fTofco #p>^fc7T?'^^i44 o%co^y 
m ©ii*w*6o%mu, 7T7^m 

OTgtt, x ^. # DSC T*fi!l5t L i r 5 5 
3. l"C-C*fct)» ta-l/yMy*-Ktt»OGPC 
KZ.-oXfr.fe&iltzifr+Wa, Mw = 2 0 0 0 0MM 
n=5 80 0tfcofc 0 >rA,#M<DU— f— v?— 
p<-^T-SaSLfcif-^«&l4-8 OmVffcofc, 7" 
p^/^B I -9 0/^— x-f 9t\'1-/-t'(if— & 
m^xmfeLtzyf-y? x<D%L?&ltl 6 3i- 

-xhotz 0 mizyTytxz, mmmuo b-r- w& 
[0038] h-t-~<M xn+<Dmm ■. 

mMLtz^omm-.-f-y'-^ B-50©5. 85 
gS.U J Ift^^-V^K4 0 0 g tpir^ffeLfcP V 7r^F 
^/w- l 3 g Sfflfiyr y ^ ^ 6 5 0 g t m 
4J->7k6 0 0 gOAofcSD4 lMtitiUkWr'H 

^m^<omn^#b 1 o o o o r P mf»^ 
mwnbzmmLtzfcifc^^L, mwL^h, 3 

--^S^L^?l*ft;»ii: : S(4 4. 7/im (GDS=1. 
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2 6) X'hitz, 

[0 0 3 9] II L1Z&?<Dm&- 8 0 V 3 H#ffi©Si! 
^ : , E£ft©ia£«r3 5"Ca»F>8 O'ClZLhJf- 

U S^©rt^^rcD?£glI*5^T3B#Ffla#L 
fc 0 M&Ltzhi— n+ZntZo hi— W^S* (5 
Ot) £fflv^5i®ldJ;o-tgfc#U 7y-XK5-f-F 
--eftjftLfc. tt^fch^— «mi, #y (^fvy 

wh-3-7^!);H) (95 
%) &u^ry«;ft (ht-o5li%) a»e>fc5fc© 
T-feofc &mLfz hi--ft.*e>iRm*9 8%X*ho 10 
fc 0 1Mh^-tt?0*flB*£aE£*?Ktttt (SE 
M) £ffl^T«glLfc 0 SEMiSH?IC*Jtlf:fii 
TOBnit, tfrhizm&LXiS*), 
* n ^©Wjl&T- ^SEtbWe, SvSwiH*L-C*it), # 
Ktt^ttWW^BTfBTffcofc (0 3©fM^K3# 
HR) o 

[0 0 4 0] 6 5"C m2<DmWm^M2) RU8 0°C 

^ i 19 it b a»fcfc 19 . ^©J^fiilftSJidty? £ itfc^ 
if 5 ©M« (T g Srfifcs^KiinifftSft-c^fcvMS* 

£11 (ttlTg t 1 2*C±4i35JnSI!HiJ:5#fc) 

£^t, vmrnm mm g ± t> t> 2 7ic±s^ 

[0 0 4 1] HJgWltHJi^IlI ^©Jttfcll, h-^-- 

la^jgjiSrMap-rs^r^^-t LToist-e- (#flgT 30 

[0 0 4 2] HJfe^JIII 

1) 13 g t%^*yftmi£&MT/i'*/i<'<>i?/i'i?/ 

f/P7y^^A^D7^K [t=/-/V B-50 
(ffiS) ] 5. 8 5 g t%*4 0 0 gKjglfSr/P-: / 

[0043] y^-w/y^ivr 9 y b/r^ y/v- 

Mfe (82/18/2^5) SrTfficD^JX^-r^-V/T-^- 
y#EfiH±S!lJg»[ [^^> R (fiffi) A^-* 40 
CA8 9 7 (ffiffi) . 3%] tT-^tm^i-SrttC 

Tijvf-?b-— /n 2 g£ Kfv , ;^>i?y^/v*ylt 

h y : T-2j-y#ffi«tt#J (^^> R, ffittfS 
^6 0%^^^-f5) 9g, JKy^v'^UV/^/W 

78 9 7 mW) . 7 0 8 . 6 g £.T/iI6itglT 

^=-7 A : BH*&$J4 g»Lfc6 0 0ml ©l^t 
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8 B#l?g S££fTo fc„ P, jxfc 5 7 1 s> ;7 * 14 4 0 %©| 

nrnztHLXte?) , a777^7m©Tgii r 

^^>ttSODSC-t?iJ^tfci:^6 5 3. llCTfc 
^ftfc^Sfl, Mw=20 0 00MMn = 5 8 0 0 

x-hotc, -<> <rJ*tiM(Du— f-it-t-fx-Mfe 

Lfcif— ^gfftfl- 8 OmVtfcofc, ^By^w « 
>B I - 9 O/^-X^^/^yf-^-tf-Srffl^TliJ^L 
ftyyy7X<DHk?&tel 6 3-^/ * — T&ofc 

[0 0 4 4] hi-— iMX&^roSJg : 
«*LfciK^-OMjt : f-=/-/W B-50, 5. 8 5 
g&lM£-f;f>7k4 0 0 gfll^tLfcPV 7r7F 
7>-l 3 g ©#»«£, ftlHyxs'^7 6 5 0 g tm 
B#(d\ ^ty*6 0 0 g©Ao/:SD4 1Ilftff 

/^x^fcinxfc. 7-tytt©7f?77Wft> 

tt#ffigtt#J* ©«f47>fcf*t «r, lOOOOrpmt 

516 $ ft 5 i^UKff f- -v y £ ii L T igi&lft id # v t° y 

^■^©^^ h/K*licEB$ti, m&7v*-7'b 

fct), 3 5tf«*$f fe„ 3-^^TJ^y^-T-aiJS 
Lfc«*fr£Dii@i4 4. 7^m (¥*&f*aii:SS.t/G D 

Sill. 26) -efeo/to 

[0 0 4 5] S^Lfc^coa-g— 80tl B#W»Ii! 
^ : ««fc©ft, RJS3£©S.S& 3 5*Ci>6 8 0'Cld±# 

/to a-g-Lfc h7— fiz^-Srftfc, h7— (5 

ot;) im*x*>mzi.^x&ftu 7ii-XK7^t 
-^•KiiLfc 0 #?>^fc h7— te^ii, jjfy (7fi/y 

-3-7*^7? !) U/l't) (9 5 

%) M->7y» (ht-©5lf%) *>e>*5t© 
7?fcofc„ ^Lfc f7--^©lR*i±9 8%X'ho 

tz 0 fttohi-^*<Dmtei£2MttwmM (se 
m) zm^xm^Ltz, sEMm$m^M\z.m&titz®. 

LTfci9, ®m&*i*mimmx'h^iz (®4<Dmmt 

[0 0 4 6] SEMS«ciL^S3S.O : 4fiP*>l23&0 J 4 
B#F B 1roit#xr y 7°Zmft1-Z> r t id «fc 19 ft b^fcSi 1 

[0047] mtmmim. mm-i. Muxmrn-t^m^ 

<£>mgkxyy -? (iii) ld*3V^T HiWTJlr 
79Px.5dt^J;oTii^$^55, ^(d3t±<Lfc^^/ 
©f^Sr^-fo 
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[0048] mmmiv 

x^-uy/yfit^y/T? (8 8/12/2 

U) *Tf50»<*>f*^/T=^-^#ffijgtt?fiJ»« 

[*tyy r mm /49*-a> ca8 9 7 cbs 

ft) , 3%] tmfbfi^-fsrttcioT, tfy-v- 
y^y? x&ftf&Llt. xfvyi 76 gl -71- AST 9 
y U— h 2 4 g , T ^ !1 4 g Fx * /U 
5 g % Krv'M^ by : T = ^" 

^JMBffitt» R, jStt*»6 0%t*tt 

5) 4. 5g, *yt^f->xf uy/=;V7i=;vx- io 

f : ^ t^lMiSiaiJ [7> ? n y ^ ^ 8 9 7 (jg 
ft) , 7 0%gtt) 4. 3 %TkXy&WGkTy=Z=-t>J* : 
ffltiiffl 2 g ZmMLtz 3 0 0ml OJK/ £ *g£ L 

s/ ? *ftjH#5<E> T g (4, *°y|±S»D S C T*S!I£ L 
fct:652. 5tT?fc^ ta-l/yF^yA-Ktt 
K©GPCiCj;oTft^$^fc^T-*l±, Mw=9 7 8 
0 0MMn=7 8 0 0ffeofc„ ^ ^ Attfio 1/ 
— f-i?-*~-9X-mfeLtz1f—f>ntiLlt-8 5mVf 20 
fcofc y^/N-/<yB I - 9 W-t; 
VJV-&m^xmfeL1t7 7 L y?x<D%L*m*l 6 7 
■yj*—9—-Qho1z 0 m^yy-yV *£r, HJ£0tJlV<D 

[0 0 4 9] bZ-f/XST-ORg : 
SfcLfcfltf-OKiS : 6 g (SS^r 

Sr*#«lwAn» *6 0m 1 5rD0x.fc o MM* 

$rtT*2 4B#iffl2j?-/u$A'L;fc 0 r©aBf-er>^oy 30 
[0050] »^ufc«t^©8ljt : WiftomMLtzti? 

us.y^-y'tmmmm.wmt^mLtzK 

u 7y-xK7^-t--eft«Lfc 0 #?>tvfch-f-e 
m (9 0%) Rv-7ifyj>m& (h-r- ©1 om* 

%) i>W5t©tfcot, h/-^(75lR*!±9 5% 
(SEM) £ffl^T«f*L/t 0 SEMIM?I|;S$ 

[0 0 5 1 ] HJSfjVii, «A^.X3'/(iii) (-*5V 

[0 0 5 2] ^Jfe^JV 50 
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w/7*f^7^!J wh/r^'J/ul (88/1 

mm r mm) /4?**-a> CA897 
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